F Z-/ 


CALCULATION SUMMARY I CALCULATION NO 

A W 10.47 PP (B)“ Q0\ 


client Indianapolis Power & Light Company, retersourg station unit 
FGD System Buffering Agent Additive Test and Process Evaluation 


SUBJECT 


VjpJrer cjtfez of F&D hzn kS 


ATE PAGE 

5-4-84- i of 5 


|J O NUMBER 

12800.15 



/. Since. cMLirtve 7 s zoU^ble. l** vrrt.&r t tfa r* zpje**J.eA 
ZfiUdi do y\ot ce^trJ bvju. -faffrc <^cvd*Jncnr\ of t/<Z 

C^9\ycxiAA.^rrJd\ 0 >T\ iaa fd-e oJTdrejC. 

2. Uz<2 ejX ft-O^cJjL fotss-k-Z k\latrtO^ LaW* 

sUAfry zhz rA^e . 


I CHECKER S REMARKS 


AUDIT 

REMARKS 


SOURCES—DATA/EQUATIONS: ( rUFtrOACrn , n/I T~ I r> ' AUDIT 

/. ^prcpcW lathis oP C^fe^c-c (SZZ.0V0. I) 3- lb-Q% t-rj. to. ( remarks 

[a sfj bch^l UtjrUA <( cxyp Aofii? £ o{ ' 

2, QpZeJCft'c yrewn-fy ?S QW<?-n ha lAOPdtArcj R-t>0-0\0l /) S0 7 P^movtA j 
Syzkvr, - AAa^taI CFz>ur Scribes ) 1 


CHECKER S REMARKS: 



















STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


A 5010.65 


CALCULATION IDENTIFICATION NUMBER 

PAGE 2- 

J.O. OR W.O. NO. 

12000. IS 

DIVISION & GROUP 

46/g 7 

CALCULATION NO. 
Wt^-OD | 

OPTIONAL TASK CODE 


Tcklall -hnks, 


of Tan/t- 

££*r; 

%Sofich 


uJcd^Y 


— I — ^— 

SWrtj Sh>re^, e 

(Lifre^hfie shr^yi) 

/.43 

40,8 

2-74-, 060 

/, 673,469 

zOo y 6 56 

Recede- Ta*4<~ 

L 06 

is,? 

/ y 1/4-/760 

0,444/369 

1/0/2/ 5/4 


l.o 


33,920 

202,893 

3 3^920 

S6/rriy f rzi-tt i fey' 

IM 

63. 

716 

3/634 

436 

60^62 $ Lurry 

1,01c 

(0.6 

2,538 

Z0/059 

2,405 

Tk2cJcey)&Y' *y[.lb 

~22.6 

2/064-/533 

15/600/ 953 

Z/67//577 

cJoj rred uJedtt 

ho 

£ 

27/074 

225,797 

■27 /0 l(- 

~fUlU. iaJmKbvJ 

l-2(o 

3<KS 

175/000 

1,2^4/ 52.5 

f44/4z6 

Lu.v^e 

Total ' r 2cxjJL.+TM/.(c < > ^ 

tLtoJtc.. 

UTsurcje irulc'-is 

'7/014/805 /A- * 

2>'3^y o 63 ^a//i7VVJ 


Totei, oh. dwJiiAAj fU*dc Uf- suv^c. fan Its “ 2.6, 2.5 9 y \7 *V liy = 3 y l l 48 / T ?8’L 



STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


J.O. OR W.O. NO. 

\ 2 - 8 o 0 .\s 


CALCULATION IDENTIFICATION NUMBER 

DIVISION & GROUP 

46/07 

CALCULATION NO. 

Pft6) ~*Z> 1 

OPTIONAL TASK CODE 


Sfpr^e C Limes fane 

&#0\ 137 y 030 6>eJ. Vl-I ' 2.74,060 6*\. (A?f. /) 

SbreAY* 15 Ofef.2') w*i sp.^n ^ 1,43 } 4-6.6 % solids. 


Tot*! 1 sUrnj ' 214,060^* 


46,6 % is sdUds, 
so si.l 7o rs. iA/*teY 

1 ^ ^(Icv^ 


'3,268,494 slurry 

**5l 2 = 1,^3,469 , iAJoJrer~ 

t 0,34 - 2X>Oj(e5(o outdte'r 


ft-zaydlsz. C Abzorb&r RjicljcJLl 7 £m/cs } 

r?g>,69 0 £,*1 *4 Wes = ij 114,16 0 <r<4 
S-Wm i^c^flf- 2 ) Wsp.^r, = 1 . 06 , iS .9 7 e soW 

Ibh^l (vctsjLJr of iLu.rrij ~ \,{t4lb0* lt&8 * 6 s .?4 

- 'O y oHo&L >7 44 sUrrfy 

i5,5>/s4rds> 

0f. I % uipJ~e.\r a .04/ * 6444, 36 9 66 i/j^J-er 


cW) 


a . 04 / * 6)444, 36 9 66 urt^er 

4 6,34 - \,o 1 2 -/S l 4 - jj&llor\s lAiodrer" 


Prow s ter t\Iesl\ 


kJo ccrrednfro for soUV£ . Sp^f, ~hdj oVo solids 


Ckef.z) 


33,92-0 '20 2,0 92, tf> wod&r 6 &>f 0 



STONE & WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


A 5010.65 



CALCULATI 

ON IDENTIFICATION NUMBER 

PAGE 4- 

J.O. OR W.O. NO. 

DIVISION & GROUP 

CALCULATION NO. 

OPTIONAL TASK CODE 

IZ0OO. IS 

4C /87 

PPCfc) ^0\ 




SUayti^ ( Uf^^bne. B-aUlffill Suwp') 

Tar lc = 710 6Vl(ons Cfat- O 

shmm. »z (£*4.20 sp.^r. = i.64- ; 6$ % soUds 

Tof^( (AS^C^X of ® 9,02 1 M> 

(o^ % $oUd<> 

37 % w4'£i'' * *37 = 3,6 34- Uo uuoJtCy 

-r 0.34 " 436 £jc\l(ov\i 


(AJfrtM. SU^rrtj 

TaWc - 2/5 38 <$<xUcni> Cfa-f-l) 

S-ryza16 sp.cjr. l«06 , 10.6 c /o soUcLs C(Uf^ 

Tob[ of zL^mj = "2/530 < L£?6 *$,34- - ,22,4-3 7 /£■ 

X.094 = zOjDSf) UjwcJw 
4 0,34 *2,^0% e)M(c*i unfor 

'TIaacIcJ^aaM'C 

out. I) 

(V',) 


/ c ?,6 % 

@9.4- Vo <Oc^<V 


TchmXl ' 2, C6<f,Sll> 6*1 


Sb^.m 10 b tCJtJcc*+jLr \,Db ) i0.b%$oUds 
<?bi*yr 20 u^oLavfOhX) /. 26 3f, 5 % ioUcli 

^Art^n^o^- /./6 2 2,(5 °Co spL<^S 

Tod* [ uJt> of- slurry - 2 f o6 4, 533 x M6 -* 8i34 - 2<0,/66, 6o6 

2 2-6 7,40^ 

7*7M y WAjhsr 


# 


/. 7*?4 = 15, fo 0,9^3 it Ulster 
-40,34 r 1/071, 57*7 ejfi\>oJ-*k*r 










STONE & WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


CALCULATI 

ON IDENTIFICATION NUMBER 

PAGE ^ 

J.O. OR W.O. NO. 

12070.(5 

DIVISION & GROUP 

40 /07 

CALCULATION NO. 

PRfiO ~ 00\ 

OPTIONAL TASK CODE 


zi / on^ Chc&s flurry OUf*i) 

Sfrea.vn 2( l >0 sp.^r. } ro corrz <Jdt>v\ fur solids 

* 0.14- = 229,797 j Urivodhr 


aue, 2 ) 


~TL\a dlc-es\Ajis f £mr^ -€_ 

{75/000 sU^rry C&f-O 

S irtavn Zo sjv^r - , 34-,5% it>Uc(s 

~Tb{zd iatzX^uX cir tU*.rn^ - 175/000 W,2& / 8-34- “ 1/036,970 


3^,5 y^vUds, 

65-5 7, WAjfer 


X.6S5 =■ l/2^/5zS dbwzJ&r 
+ £.34 = | if if/ 4-2 0 ^-wder 
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CALCULATION SUMMARY 

A 5010 47 

CALCULATION NO 

PP(B)-fV>2- 

DATE PAGE 

5-4'34- iof 5 

client Indianapolis Power & Light Company, Petersburg station unit j 
FGD System Buffering Agent Additive Test and Process Evaluation 

J. 0 NUMBER 

12800.15 


SUBJECT 


-g. XvmHa\ Tg <4 Cc wA 'tipr i hyC A dd' ;r >vg ^tcd Cvyr ^ 


PROBLEM: 


R^vo/-H me. h? ^r? re-ou^Jia. 4 nv'l c. H? ^oOi s. 100 O ppm 

Oidd\'^i\je IV *>0 LlJ'Cv-, iW J. ^llp-laS aAcI'Hovi 'ToA Z hi yv\£* ' A ' A , 

-Kvc se C^n^t^vvb'Z^'Hov'vS,. 


CHECKER S REMARKS: 


AUDIT 

REMARKS 


APPROACH/ASSUMPTIONS: ! AUDIT 

\, X sWl-ilk /v\(x5c, ccjcXc i^/Ak C-coyt fW.2. V^e'ou.) • REMARKS 

2 . U if f-,TLp fl a a dl £~2 \v-a Cn+ 4 a” t r va : y"C> e^ddi'ftve "v, S'-j'.+Sv^ i/Xil | 

yf ^ui if w p y "• A' '.•* '.it eU -Hism VA-t (2 > , 

3. Z Assumes 4/9%std(W iV> (VeJ. | 

1 

l 

I 

1 

CHECKER S REMARKS: " ‘ 


SOURCES — DATA/EQUATIONS <-4L^') 

\, K)x> iKt> «*'Vivfc V-. h£h> oJr u-v’iVSfiA a>v*eivfrpv\. 

^ . J 0? td fvjj^yc ^ t>-60 - 0 'DD £KA-d R-6>0"Oieil 

2 , ^f4cT'4\j£ SaU^'dV' -Vd W £<-jC^ ‘f'AV' ^ oWaj, 

2^. 2.0% \o^ cx^.cl.'^'>J2- ^ SoUaMovn 

5 . Pp CV J )-00\ ; 4r«tA^cljz,for\\c«>r 1 ; 0 I 2-, *? 14- S 


CHECKER S REMARKS: 


AUDIT 

REMARKS 


CONCLUSIONS: 


6?Oc5^'pTV\ ur: <'<?ci^cAfl ^ot>U- 1 


AUDIT 

REMARKS 


j(V•K’O-l d\t*\ r Ci^ fo 'CQOci\ COY\C 7 p3 
r i vw ^ 4>V '| a'i -HaI cX.av'ae. r 


X'. 

Tiyv\? PfY" 'ia'i’-HaI <UA.av"cj€. 

2.4- Ur fu a*\ nPc*. '>a cov''c_jf ’4 

Contiguous feed dJU Xr«c^JLa temlcS 
■fco v^X\v^Pd.''A COv^C. . 


I . 

2 /^ 4 -t>f Z so ( 4 ; 0S> Oja1o(- 20| 'Tc 

2. *5 win. S\ kymiO. J 

4 ; 015 of 2 c?Y-sol 8 ,ol> I ^ *{ ?p‘A<r( 

2,T2 6Pf/\ S.S64fK 


CHECKER'S REMARKS: 











STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 



CALCULATI 

ON IDENTIFICATION NUMBER 


J.O. OR W.O. NO. 
1*2000. 15 

DIVISION & GROUP 

4b / 67 

CALCULATION NO. 

PTCIR, - ) -00 2. 

OPTIONAL TASK CODE 

PAGE *2- 


$A^~A I 

>■ J 


C -tO'uji 

of- \+i \JQ 


I 4 feo^cXjL ■fanLS 
, = 1,012,514^*4 

I V = 6,4A-‘f/^fc9 -tfr 


(iaIaiaciz. on acW>H\^2 




(2a ^ Ib/lM" cxcWv+nv<2 $dLa.-Hdva ■tc? 4 rg>CA|6>Lc.+&r>ts 

C/v = ^AcHoa 60wcftAA+rwv'Hc?i^ pf-oo<.c(‘iriV£ C4c?»v»+wnt Hn/c/<'• =■ ; 2. 

C - (VeAtinon Co^oa^''Vcx- l no v ^ flf o^cA<z t&v\k. 

A s^wmi f{va_ rccAjcJLa (cmaL-S <^ve urtU*. wv *e_d! ) 

(2g, = C - a^c_^v^"W>vHD y\ ^^CdtT+ivd Tia LLjo'cCoia^va (rz»v\ r<?c«^c£a ta^Ls 

' Ik)/i/X b C^vvr4o vatv\ } lATAjLiV^ fViOnA r^OjCjL. tz7\n k-S /aJUI 4- ) 

- 4 * ^Treny^ I”7 = 4* 14*2.,325 A*>/Un = 569, 300 ^ 

V = -LoW\ i/jpJrejc pa eo-jtU +Av^k «, - 0, 444, ^6 *5 J2&- 

frffrfvV*- if 

0\j^v~oJS ki^JAAACfl- ; in —oiaX = ^cdUAtvoA^-H^n of tAd'^ve . -£ 

L-T 


< 3 * 0 * - q.c =Vrr- 


d\v/Y<Ae_ o.\\ boj G?e 


\r^^r r^v\^€ 


^C. - C = 

(2fe &?6 <At 

jLt = /-—- 

<p6 \ c 

"3% 


Ty\V^^«>T€. -froYA t - 0 -to "t= t 

L’-C 0 -0 *0 04 


v f c ^ 




CkC* 


q/Ca - c 

tg«i _ 

CS/vCk 











STONE 6 WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


CALCULATION IDENTIFICATION NUMBER 

J.O. OR W.O. NO. 

\2B00.15 

DIVISION & GROUP 

44 /«7 

CALCULATION NO. 

-002. 

OPTIONAL TASK CODE 





stouts r 


^ ^ ,u 

Cp*, 


C S>& 


V' 3,444,569 Ih 

Qa s 569,30© *6/4r 

Ca- » a 2 C 20 %) 


Tfu d4fevevrt ov^&- 


IT U 
0 


C^/v - S\,o 4 | & (W 


i oo&m x e.34 x i 'Oz < 60 

(i> sp^r »>£* 
Ur 


-8,444,3fc9_^ ^ _ C * 519,3 0 0 


569,300 


51,041 <.2 


t = -\4.833 Iv\ (i “55.1fe9 y c. ) 

G> © 


-to re^xdU 500 ^prvo , C = . OOO 5 ^ t. = L2.4 (9 Urs = 2 5 Tv-un. 

mvevrVor^ m reo^da. W\fcS * 4, 2 ZZ X(r 
+t>to4 Feds 5 1,04-1 it ^.2 *.4t9Ur 

^ - 4,2"7"7 iir 

Wrf)V£ M5ed- 

lOt)6,PM A X.419Ur - 2,5v4 «*Jl. 

of 2.0 T, o vi 

cWtr^ +UTs V>w€, toSG 4om f(?t-c]cj(e- 

toy\ \u, hj mt of f£D$ ' 42-9 7- 4 - 2 ? 2 

■=55 l& ejt&' -Hv* 

ho r«t*oU IQQO^m ,£=.001 , i - .05 t Urs - 51 vtoto 

\«ov/er>Vo'Ttj ”i»\ ceu[dU fonts 1 6,444- <24 
toted fed * 51,041 j- f y *2 *.051 = 0627 /fr- 

*i£«CTf. u$^ -- (DOtfW <60 *.<&l^Ur =4,09G-aP. 

of 20 oLuJ~>Ok) 

ttvfs f (oSS fr<Drv\ -fe^lcj 

*to «st of f&DS ^ 2^-1 tir 
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STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


▲ 5010.65 


CALCULATION IDENTIFICATION NUMBER 

PAGE fh 

J.O. OR W.O. NO. 

\2<dOOA^> 

DIVISION & GROUP 

4U / 8? 

CALCULATION NO. 

WfeVOOT- 

OPTIONAL TASK CODE 


Cck se ([) ; dom'VSnwed 
To w\ 0 uv\Vn\y\ 




A' 


>00 ^ Oo/vV'ir\\/.oi\$> 

SCcV^OO fa >.0005 = 264-.feS ^ of ^U7fn/e 

Z —= (4-2^25^. ^tUhvn@zor. 

= Vb-7.^ 

ur <fz,79 <?/W) 

*2.^- Lirj = 4,015 ic^edt ttA«.44t <sL<uj* 

(no pdd'4\/£ Is ass urn £d fco lj<. 

to iT££-<j£Cl»?\m(c. 
cAxa'T’i Ka e firstdxcj , since. 

Tf +^Lec, 4 a^€ to ^ccuwvJtJte 
\t\ tfo/dcj&we/ i ptUs.y' t^uolci,^ 


_ . , kl'b’-'t. 

^0 rYvcMrsVcMV\ \000 pptv> } 6 oy\4^w.OiaC, =• 

56®>, 3oO ^ * 0 00 | * 569.”?> j~ sfcddiKvC 

SL< ~ ' 2., *34-6.5 ^ soUKo^ <P 20y. 

2-64-£l5 * — 1 "" = 534.6 C^.S# 41’m) 

xi^-UiTS ■= 0,03 l <^cdLLfry\C> \A^^d. ttfve 4fit 
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STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


CALCULATION IDENTIFICATION NUMBER 

J.O. OR W.O. NO. 

\20OD.v5 

DIVISION & GROUP 

46 /8"7 

CALCULATION NO. 

PPOO -oo ^ 

OPTIONAL TASK CODE 



Oic (s) 


^ * 4-^937^. 


SO tfPM <0.34- *!.0Z*60 


c^iaoHpvn or. y>3 ( v) 


A- C -«!L A 

<■ s,c 4 y 


-to v'^o^cU 


t - 

^9 y io0 45,9*7*.I ' 

t = -^4.63.3 IU O- 61.96 5 c) 

>prr\ ^ = .0005^ t - i - 2@ m~r\, 

*MTfwe *m 'rec^tLtL , +v«\cS * 4-,111 IV 
+vhd.-M ~ 45,^37^ *,z*.467Ur - 4,2.69 X&- 

iV • 


- 90 SPM * 


uv' 

, 60vY\irt 


*.4G7kr = 2,520 aa. 

of~2o7^ icr( 


■(to TAA'nWuA ?ftvv.€ caJlc,A$ (’•4'J 
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CALCULATION SUMMARY 

▲ 5010.47 

CALCULATION NO 

pp(b>- 005 

DATE PAGE 

5/13/84 1 °' 

client Indianapolis Power & Light company, Petersburg station unit d 
FGD System Buffering Agent Additive Test and Process Evaluation 

J. 0 NUMBER 

12800-15 

SUBJECT 

£Vt^c^Top\ (. D-tamcJA.b'ort^ Awe*- PirecJrpT'f'zvHo^ U?$ 


PROBLEM: 


To foJLUj ia£-€. c^t^X. soiuJrto~*M ft ^^uu^rzJnery\<> / )f Fs n-ec£ssanj 

+0 £.sfyiAAjsdtc oKFchMovy A^d. prtcjrpTI-rJrT'ary losses J '■ f +f*-0 
6\£2'Un*JLo( ue^sftr^ 


t.. tb-Z 

• S' 

"S " =: fnxcJnov\ of- -e^vTc+7 pva <*^(cLrff ✓£ fojf pOr kauri 


Of retain fe. cf<^vTM*AiiCM Cpf) louts. 
PrtLAp'fo^ c 7 ^ to(S#s (pi>4 ~ 

CHECKER S REMARKS: 


AUDIT 

REMARKS 


APPROACH/ASSUMPTIONS: 

/. [K it fcpf- / b&Ouo a.s £>4s ?f fg/" k^djL . 

2. €^2. aSS'U.v^p’b ffyvj ^>2. ££ n-ll. . 


CHECKER'S REMARKS: 


i AUDIT 

1 REMARKS 
I 

I 

I 


I 

I 

I 

I 

I 

■i 

i 


SOURCES—DATA/EQUATIONS:£ TUfeZ^cHJ ” t A r> r\ // *» 

1. fr /Wi-tf^i hr Umtiftne. SaruUlolry - A of *40^ am 

e-Ocke-lU, 1003 fcD Scfmpvsiitrt 

2. [/Ofdwy KHO-O!o\ 


AUDIT 
REMARKS 


[CHECKER'S REMARKS 


CONCLUSIONS: 

✓ 


' AUDIT 

' REMARKS 

1 

| 

1 

1 

1 


• 


• 

1 

1 

CHECKER'S REMARKS: 


$ 

l 

1 

_!_ 


AUDIT SUMMARY 

CALCULATED BY 

IDATE 

CHECKS 

CORRECTIVE ACTION TAKEN 

BY 


1 



CHECKED BY 

jDATE 

1 

INFRACTIONS 

DATE 


1 



AUDITED BY 

.DATE 

1 

1 

»_ 










STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


CALCULATION IDENTIFICATION NUMBER 

J.O. OR W.O. NO. 

izBotf. 15 

DIVISION & GROUP 

4-b / 80 

CALCULATION NO. 

FPCfc") - 00 5 

OPTIONAL TASK CODE 



of e**h~A i n yyy-e^d Ts c*Xcsd*Jrec( ffCt)~OOj~ 

<VcCvjH \/C ds-^VT^eJLt^rfV*^ ~ 

^CAcCJt is. r a j~\ dCso^ "if 

— 7 ^ = ^ UitJ T -Jit— f*H 


dSs£hjA >K<t c<ul T = >CMT j_ 

ACsc^Jt/Afc <*C«fc It 

A J? n mi 

0 Mo IY\n 'n $oUJndy\ C ionsidjty sC^rrtj ) H? nzdfcu>Jk 

o^esrcdted lu\ ceywtArtTo* of $0$' k> So^", 

i) #> /ofM.S , - 0.70 M" 1 

tfuf pH 5,5, K<A = —' /.S /VI"' 

pH S.Z,fc^ = 1 , 2.5 Ns^i^Wse^oAfcits 

^i+S. 2 » y lc d - hlZ M h / 

yyoda.h^ iloov'* ^oH5,S 

- p/f 50, = /*73 v \ fcrstS£t~of~ teS't'S 

ptt S>& j Ke( - /,6>3 / 4 irtfr^e. (C^ - MB 

£^Se /.7£? for f^rsts-ctof- fcsfc l'l8~lcjM 
Jy hssiAiw^. tziddT-five. Ts mtiipfz. <KcJ:ed> /up€ec k t>uf- 
(Wtv\ 

CAHIt - w 0 Iat uj yyoe**i~KA fToo o(-^dd"^Tve vuolei /fUler 

a I 4t^0(*- 

CAV 1 _ , - - ,- doMUiv * , x * »&* 

S00ppm - ‘°ODS^ ~Ty* 3 . 0 » 5 ^ 

"eO^* -ijSr 

' - WW5 * /IZTg. X -T 7 ffr = -0OV72+ .^724-M 


l^[/W7 T = 0.7 8 X-00572 1 *-)' .17066 28 = 










STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


CALCULATI 

ON IDENTIFICATION NUMBER 

J.O. OR W.O. NO. 

DIVISION & GROUP 

CALCULATION NO. 

Pros’) 

OPTIONAL TASK CODE 



Fy#m fa. £2. formed rs z(/ 37T Mi/Ur 

Kiri'S Jl „ z, nws/fowki 

u* nz,n/b - jpp — 

dCMlj = .ooGbzb diiorl 
At /<■ 

<* CM 7? footers, Ya*-< 5 ) = .0n? Iks * 

^ t' ^ oy- rdod*) v*. 

. d <uj rid.dJhei*. 

w V 22 j*iU.t'!' = IZO.25 jp^JdTHve. tosf fa 

or^cfdtqf . <V2?ni Tt>D$ 

JUd precxpThJntvy (vsses Ae+t 

(w'&Wtk F££)5>/ a>^ ~~ 

\^.ooos (e,w,ib 9 f-/?,® i %<iPsX n,tw. 

NSS '\ fa*/c<, ^i/es,fof OSDS s' 

If) lAlfdw A> iWcr 

(ZtfAS fafoW , .D09lt,/fl-- .2(98 

I J j I %0 L& £iddifix(fl* Jyir€*%A s' 

Tfauve fart, o? tc/bdiirc. <det4 v^sLcJdoy\ yjr 500* fiv\ ^dd toncaMfY&h'ov 
fs ~ 22 % ><T 

^rw^hviA't" i' u^exd jrf fl°C%)-~od4- sUoi^id (k 0. 2~2 £7y\cjz 
2.2 y~ 6^ H>feJl 7?/ logt h) for*^*dn0*\ of C^iO^ , 

^ 6 Ok 0 k^. KM0sJ/^r*4^ far^odlon of iC^frb** SO^ occurs fU<- 

Re-c^db- Tpddcs » (jCtiiiL or^owe in ICm. l 'r€it F50S <f . 

f^y/ccss = z 1 - 20,15 , ~ ~~~ > - i yiis&*™7^(K 0 ' 683o _ 

y/ f.0005 )teA w /V)) 4,2-2.! pfci/!r)'0O(i % 

/ fa ftXe. 5yM x s A-Csc? / i'ijl/i.'O <mce. Y6 u£ o %T(h^OOv^\^X ocua-vi /u 

/ ffa rec^cL l iijuudc^. 
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Dicarboxylic 

Acids 

Molecular 

Weight 

Carbons 

pKa (1,2) 

Oxalic 

90.04 

2 

1.23, 4.19 

Malonic 

104.06 

3 

2.83, 5.69 

Succinic 

118.09 

4 

4.16, 5.61 

Glutaric 

132.11 

5 

4.34, 5.41 

Adipic 

146.14 

6 

4.43, 4.41 

Citraconic 

(Methylmaleic) 

130.10 

5 


Maleic 

116.07 

4 

1.83, 6.07 

Fumaric 

116.07 

4 

3.03, 4.44 

Phthalic 

116.14 

8 

2.89, 5.51 

Isophthalic 

116.14 

8 

3.54, 4.60 

Terephthalic 

116.14 

8 

3.51, 4.82 

Malic 

134.09 

4 

3.40, 5.11 

Carboxylic 

Acids 




n-Caproic 

116.16 

6 

4.83 

Hydroxy caproic 

132.15 

6 


Caprylic 

142.22 

8 


Capric 

172.27 

10 


Formic 

46.3 

1 

3.75 

Acetic 

60.05 

2 

4.75 

Propionic 

74.08 

3 

4.87 

n-Butyric 

88.12 

4 

4.81 

n-Valeric 

102.13 

5 

4.82 

Benzoic 

122.13 

7 

4.19 


References: CRC, Perry's, Morrison & Boyd 


CONrlUtN IIAL 


CALCULATION SUMMARY I CALCULATION NO I DATE 

* “ 10 47 PP(B )~co& S-zi-8 


client Indianapolisrower & Light Company, t'etersburg btation unit o 
FGD System Buffering Agent Additive Test and Process Evaluation 


SUBJECT 

&/vayn«<K* fc of A>v\<.vrrccA\A CqArv.&vyv ^'QocL^tX bose^ei 


DATE 

PAGE fp(r 

S'-21-64 

1 of 4f 

J 0 NUMBER 


12800.15 




AUDIT 

REMARKS 


CHECKER'S REMARKS: 


APPROACH/ASSUMPTIONS: _ 

|) ACC prtfelAA^ - eLHS r&>j6*Ar*$X. - t 

2 ) A^cL -b ty.E. (j? 

h> rcc^tU 

' “jkM'i-Hor\*\ <!*5 .SLavvv^Hov' V' 5 * 


AUDIT 

REMARKS 


CHECKER'S REMARKS: 


SOURCES—DATA/EQUATIONS: (^^Cvnu 1 ) ! 

o U.Of ^-'60- (710 \ CUa/avlm ^ b -60 -0100 | 

2 ") An^ri-cov* CujAiA0iy*\ie( hj dp UJid 


AUDIT 

REMARKS 


CHECKER S REMARKS: 


[CONCLUSIONS: 


DEMUTEATAiJU- 2 . Ur VI- U>/<^ 

LECfCLE WV- '66 Hr z6&ltU^ 

kiVUAlvwJd /‘a^vAA-rt 2."L fit \w£trTtdL. 


(KHTvAL Dfferlfrc 

2. Ur 
\£6 JWr 


dtffdTlMlAMS I^AiLEXif 


AUDIT 

REMARKS 


CHECKER'S REMARKS: 
















STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION Si/eVt^ME 


•©©NFIDENTIAL 


CALCULAT 

ON IDENTIFICATION NUMBER 

J.O. OR W.O. NO. 

1 l&00yT> 

DIVISION & GROUP 

4L 8l 

CALCULATION NO. 

fftO *00^ 

OPTIONAL TASK CODE 
S/2 l/tf4 



4) &C£-e~rd rw^ 4? (4 (4 2. ^ Cjut\is^*yXck u>(( u.t,-e ?-OG-*>0-~?l ~Po4~ 'fdt 

2- 2- ^pw"\ • 

5 } O-i ' 4^ / ^LlwvU ^CV Ia/CaS V\ [.(JtLI (cJL{^t~ <5^ S +D ""7 p |S W\ . 

- ,<&,?«!> _ 

TJ1 miT tCAV> P L ^%Se> ) 


iHSOfLie^/ 

R.tC'CClfc'TAMt- 


:oxn>wo3 


WftlTfe. 

fcof. 2. 



<^4oo6r^ 

7.00 ft 00 Uj/LufwrJxs' 

40 6 PM^ZVF lAitfJirer 
'ZtiflOO Uj /W 

^ 306 6PfYVHrl'°B 

IS.^’/o Soli4^ 

ifc/UiAjcW 


/ T7 


3 s^g'J^iS 


/ ^e&ye^/tr S^ZIS r- y 

cs- cS'^^e'uy 

/ / 

^c-y/pri -J 

£■ <Sc? /^j) - && / 

-/zv- ■/-ly^yy>0^ 








STONE a WEBSTER ENGINEERI 

CALCULATION ! 


FID 



CALCULATION IDENTIFICATION NUMBER 


J.O. OR W.O. NO. 

DIVISION & GROUP 

CALCULATION NO. 

OPTIONAL TASK CODE 

PAGE 

n-g>oo.\s 

4L i"7 

-ool 

s/n/fi* 



AAAtCCuf 

To TVvvL V lATA>iU 

7 f ^ ^ f ^‘^ u ' r j "H? v^ c^cTl fz>( v\L-S 

~w“ * *2^000 n<^ Uts /4uj = 3/*fc u /^ Kit y/emii *\s.w 

7 y»^vw Tv\<^p> ^ yvpw^ Y'- 4 HaVia£^ j c?l*^ oF 


- k VOODOO fa, X 2,4 Uv^ 4*^ - T>^.6 C6/d3(^uj 


2-2- ip^>vvs iw < 0 >^ 

^ . m^ns t * + 1124 &, -• WI%, 

7s ofco-X Ity W'vAr Ih/JjbJLj fro»vi^^> -~ yyiuv 

^07.\ S h? fec^da. 

1 fc^Ls 

vunuvu c^^rLce 

To v^a^V «JUwv iaj^U b^vslc. 

'%>'b> / "20 Ci ^((cv^s 

2 #2-/ #91 L6uj^ 4<Y <_Z- s I ,«5?i3 t£- 

ipfc 


"XOT^CA^dU. hvA^S 

\, 114,^60 A>Uovvi 


- 165, Ur 














STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION 


CALCULATION IDENTIFICATION NUMBER 

J.O. OR W.O. NO. 

V2-S3 00 > \^> 

DIVISION & GROUP 

% 0“7 

CALCULATION NO. 

WOO -oola 

OPTIONAL TASK CODE 


’CONFIDENTIAL 


PAGE 4- 


ISM'S V- a.U rr\. -W^\c 

fatCj^db- WaIcs* 


- vn'x-Vt'&I CjUa vzj -€ 

2. U 

166 & 


£o*hWVJ« 


rw»lccut 


ZOr ih/eh^ I 0 2.0 Or 

2-66) Ubtfo^ 6, MO Us 


l6<6 Or 


J/bb 0 Hr 


J.bbO 
j- i8g. 

~9^6' 

. -- 

46S A /Uvrel 

^x> £2- LA.rrels/^V'iA.vA^i c?f- ‘^cLdJ-h'v-c. fenr 









CALCULATION SUMMARY calculation no 

* 80,047 PP(B)- qqQ 

DATE PAGE 

s/iq/et i of eg 

client Indianapolis Power & Light Company, Petersburg Station unit J 
FGD System Buffering Age-nt Additive Test and Process Evaluation 

J. O NUMBER 

wqqt.oo 

SUBJECT 

S(Frjtv p\Y 


PROBLEM 

p7*W S~'z3ry of-suld'i'fll/e. 

' adciil 7 i/e fe 

- rcffiwejcss \ 

Wr pl^cit^) pi+VlAAJt crrcUrs u^ft\ e* ^/lo/S^ 

par oPu)c(try's fris+r ^cJnrv^i. 

AUDIT 

REMARKS 

CHECKER S REMARKS: 



APPROACH/ASSUMPTIONS: 

Usa prtirfei'S cjJluJLtJnr*'> *5 U*ih 


AUDIT 

REMARKS 

CHECKER S REMARKS: 




SOURCES—DATA/EQUATIONS: 

fPcthopt, ooi 

AUDIT 

REMARKS 

• 

CHECKER'S REMARKS: 



CONCLUSIONS: 

Slc. p2- /W Zuva r <.j 

AUDIT 

REMARKS 

CHECKER'S REMARKS: 

’ 

_ 


AUDIT SUMMARY 

CALCULATED Bf4 

IDATE 

CHECKS 

CORRECTIVE ACTION TAKEN 

BY 



CHECKED BY 

jDATE 

1 

INFRACTIONS 

DATE 


1 



AUDITED BY 

• DATE 

i 

i 

i 










STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


J.O. OR W.O. NO. 

|«4M 1.00 


CALCULATION IDENTIFICATION NUMBER 

DIVISION & GROUP 

4b #7 

CALCULATION NO. 

prc<i)~0o0 

OPTIONAL TASK CODE 

/6i 


|Wp: ^0 1 

' 7-CO 1 Us+J 

AAsd&X Stb 

St- I* It'S AA 
UPS L 'fi <%' 
t-Gfrz, 0~A 

IVlfa^ LAi&tt* fCu.sl/\ed p^dcA^ej 


TcfaU zoaT l" Of . PKvAeX - P 
3(6 rs 

I" fatZicA fou. i 

pftfor* 

6j\$u?vla 
Te-fC<i>\ 0-\rly^>\ ® 

7 / 2 . fa faJj 2 /i\Oj r M£ A’y'" 

5(7 6/VW o>Jnr^ 


IP 6 fa j a£?k"avlX n^-A i on 6PAA(lAjfifay ) 

yvU *\"> kvviwv^ r^?(r>^ 2- 5 CAA 


Avo>ci 






2,0 6PM 


seMjbm 5/iofaA w ^e^uLcf 




STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 



CALCULATION IDENTIFICATION NUMBER 


J.O. OR W.O. NO. 

DIVISION & GROUP 

CALCULATION NO. 

OPTIONAL TASK CODE 

PAGE -£ 

14441.00 

_^2_O_ 

THD'OoQ 

S/^/gg:_ 



PUMP? 

pHOfA 2 j 7n7K*l b re*xL ScC ^ 4 . fables 

i^re dc*<L 

(OO &P/Y\ j 2-S mbutei, ) 4 recocts, fa*<L£ y AM/£v i/try IaPO. 

loss 6tdrcp 

xf iak caJc H^a. fc&d rsdti. -f-o 30 SPflA H> l i**lcj f&e 4mt 

v' < 2 ^txJ r<d uJ-Q-0J.1L (f-A- 

I Wc ICOCfM 

25 y ^ VUlj * ~30 «7 m ' 205.63 An.r^c, 

A -/4 *“'3P/» ftxtH'T h) cA-pA<dhj ^ 4-0 A/VH 
l\Ztic$ foil: 

AO* jAtvpJriPv loCl> Aprw tjrt-dU. h> bp o() rt-cydU froAcl 

2V 7 "pipc^ lOo'rtAn , hftZ'lo$<> C CawtJfpn 

55 ^— l"pr^£. j 40* Yii^j So*Oorfzpnf&l rt*n 

100 ' 

/ V= vefoub, pt/ftL 

MvtiP'i K * T7~— ?‘ :?2J 7 

-——- v ' 2 $* ft4 

Perry's z-is K frc*+(*<•/<!> 

Cea, S'96) 

7 f . p * I ju r 

\J- 2 , 6 7 ft /^<. v'i iM ftArec 


^« e = . f!6 


- M/5 


P'tjftb “ 6.0 

£44 ftf = 05^*7 f 

Akp-inY'il^zjn- &kp- (fo)(l>vs) s /2 


YWAbcylk losse.1 fO.ru- 

1 a0dtLVKl\dS,l ll f , l >e 

) 4 , Bn^ds, ujniU — ~ I, -g- ‘r'20 1 1 

mV b^ Wo u 2 ' x,u ~* 


$&*#(<, i*jn I / -g~ ^ *26 y 2C> A -' 2 



46 



STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


CALCULATION IDENTIFICATION NUMBER 


J.O. OR W.O. NO. 

DIVISION & 

GROUP 

CALCULATION NO. 

IUqq-1,00 

4 C 

87 

(>rc&)00t) 



lli ksu / cLcrt-i for port I 

O’tiy&Y £ to It* daxrcj (eJ^r 

flrcbvJUU), iwaz fC\C bhdjz/r cS l" jliijl. LaMxy fvr a. 
f^Cu) vkas^c fp 30 6fM f fcofc. ejt re f>L*cJi^ 2. u pi'yu. 
fprpe 

100 1 ru* j I 'pi'jfLC. ■*- bii i>asI-c£~J &{ 2 * U*e^ (vs i «*• <? p ; f*' 

A - SS-2 = 53>' 
f5^ “ O6 l^AY^af 
AdA ** 2 0 X ft)*'' oz^h* t^hj 

2-1 (.2- f fakd Sc^hXycA) appwr^^AAUf 200 1 . 

P/t/c £p<J*/.s ST -Z* 1 ! *8 A-A ^0^4 ^6 1 

wTtW a in*.yi*.((£*^1 Lvn/( yc~(<h ^00 4-0 $CfiA i i 


l* 1 ■fv'hJ-tzjcY Ut \i 4 P 5 I Ap ^ 3 Q 6 PAA 

2 hdL*-c/ O^cCc^v/ 


46 












STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 


CALCULATION IDENTIFICATION NUMBER 

J.O. OR W.O. NO. 

m<Whvo 

DIVISION & GROUP 

</6 5*7 

CALCULATION NO. 

PPCgJ -Pf7i5 

OPTIONAL TASK CODE 

r/We* 



' Tail l iK'lc'f 

i" op Aas 4-psi aP**30<;Pm U 

b*Mcy txccc^\K- d y ^ lcut<z*- pCeivi: —%*/* oJt 2.S ^P/VJ 
^ S *j fCSCr ( h 8 6f>M 6rr tu> 2 ,f Op 

SejL fun AVw^r^ fer- dche^li 


P C fa. 

Tr Oi^ fPdft) ~ &QiP j>0 J Y*&d 2, "74- 60V'4-inKOi\£ t 

ft? v'^oJrcM^ loC rer -fo 

O t>y-TcL*Jn iA~e 

O dA Loiiti tvSoUcli. 

v^Juu^p *JT l*c-l\ ur&ufd ie 2.?# - 0, (p&8> &P AO 

^ - .7tfC/n 

Wirth* ma»w - 0*2 -5 6fAi 

NoYfir^JL r^A\^ ' 0 f 7 

)May i m lvw- r^-c~JU p-j. 1 2--^ 4/Vi 

8&!-a.£i, H? c^v-cv 3,0 &PM Pf poiS,7, 


46 









